During the induced differentiation of the human promyelocytic leukaemia cell line, HL-60, along the myelocytic lineage, DNA strand-breaks are fanned. These breaks which are farmed in the face of a proficient DNA repair mechanism, are only transiently maintained and subsequently become religated.
Introduction
The human prcmyelocytLc leukaemic cell line, HL-60, can be induced to differentiate along the rayelccytic lineage by a number of agents including dimethyl sulphoxide (DMSO) and retlnoic acid (1) . Several studies have demonstrated the formation of DNA strand-breaks during cellular differenllation in a number of different cell types. We have shown that during the in vitro differentiation of primary avian skeletal myoblasts, single-strand DNA breaks are formed in the genome (2) . Singlestrand DMA breaks are also formed during the induced dif ferentiaticn of murine erythroleukaemlc cells (3, 4) , and in the in vitro differentiation of normal human granulocyte-macrophage progenitor cells (CFU-gra) (6) . Resting circulatory human lymphocytes contain DNA breaks which are ligated during mitogen stimulation (6) (7) (8) (9) .
Mare recently Weisinger et al, have demonstrated that a purified myeloid cell differentiation inducing protein (M3I-2), which is produced by the rayeloid cells themselves, causes the formation of single-strand breaks in closed circular SV-40 DNA.
It has been demonstrated that the ligatLon of DNA strand breaks which are farmed during myoblast differentiation or the ligatLon of DNA breaks present In resting lymphocytes, following the mitogenic activation of these cells, both require the activity of nuclear adenosine diphosphoribosyl transf erase, ADPRT (11). The nuclear ADPRT, which is totally dependent on the presence of DNA strand-breaks for its activity (12) , is involved in a variety of cellular processes which require the ligation of DNA strand-breaks, possibly because it regulates DNA ligase activity (13, 14) .
These processes include DNA excision repair (15) , a number of examples of eukaryotic cellular differentiation (2, 5, (15) (16) (17) (18) (19) , mitogenic activation of quiescent lymphocytes (6-9), sister chrcmatid exchange the ability to reduce nitro-blue tetrazoliura and c) phagocytosis of opsonised latex particles.
May-Grunwald-Giemsa staining:
Air-dried slides of cells were prepared using a cytocentrifuge at minutes and then stained far 5 minutes in 50% (v/v) May-Grunwald stain followed by 30 minutes in Giemsa stain. Both stain solutions were freshly made using 10 mM phosphate buffer, pH 7.0. After staining, the slides were washed and destained far 5 minutes in the phosphate buffer.
Nitro-blue-tetrazolium reduction:
Nitro-blue tetrazollum (NBT) reduction was estimated essentially as described by Ferrero et al, (32) . Briefly, 0.2 ml of a cell suspension containing 2 x 10 cells was incubated at 37°C far 30 minutes with 0.2 ml NBT solution (2 mg/ml) in calciun/magnesiun-free phcsphate-buf fared saline containing 1 yg/ml of 12-0-tetradecanoylphorbol-13-acetate (TPA). At the end of the Incubation period, the cells were collected on microscope slides using a cytocentrifuge as described above. Air-dried slides were fixed in methanol far 10 minutes and then stained in 1% (w/v) Saffranin 0.
Assay of phagocytosis:
Polystyrene latex particles (0.81 ym in diameter, Sigma) were opsonised with the human complement component c3b, as described by Roberts To assay for phagocytosis, 10 cells resuspended in 0.5 ml of serum-free RFME 1640 medium were mixed with 10 ul of opeonised latex particle suspension and Incubated at 37°C in an atmosphere of 5% O0_/95% aix ' fc^ 4 hours. Cells were then washed three times with Kreb's Ringer phosphate and collected by centrifugaticn at 500g far 5 minutes. Cytospin slides stained with May-Grunwald-Glemsa were inspected by light microscopy. Cells containing 5 or mare latex particles were scored as phagccytLc.
Nucleoid sedimentation:
DMA uUaitl break formation and rejoining was monitored by a modification of the previously described nucleoid sedimentation technique of treatment with either EMSO (Fig. 2a) or retinoic acid (Fig. 2b) , as compared to the sedimentation rate of nucleoids from parallel uninduced cultures. At this tune very few cells are capable of z**\x?iñ itro-blue-tetrazolium which is one of the earliest markers of differentiation in these cells (Fig. 1) . The DNA breaks thus fanned are only transiently maintained and are religated during the subsequent 24 hours (Fig. 2) .
Inhibition of ADPRT activity, by 2 roM 3-msthoo^benzamide at 2 mM, blocks the rellgatLcn of the DNA strand breaks which appear during differentiation, but it does not block their fannatLon (Fig. 3a) . In the DMSO-treated cultures in which ADPRT activity is blocked, the DNA strand-breaks do form, but in contrast to the uninhibited cultures, 1±>e DNA strand-breaks remain unligated during the subsequent period of Incubation.
This inhibition of DNA strand ligatLcn is only observed with 3-methoxybenzamlde, an enzyme inhibitor, and not with 3-met±>oxyben2oic acid, which is not an inhibitor of ADPFT activity, (Fig. 3b) . (Fig. 4) . In contrast to a previous report by Grosso and Pitot (36) we failed to detect any evidence of HL-60 differentiation by the inhibition of ADPRT activity at inhibitor concentrations which are not toxic to these cells. Therefore, the reported induction of differentiation by Grosso and
Pitot may be a function of the cytotoBlc property of these inhibitors at the unusually high ooncentrations (10 nM 3-anrLnobenzaraide) used in their study (36) .
In contrast to the undifferentiated cultures, the inhibition of 
